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^ ^^^^ ^-¥-<=Hl^i cllc^'lE-l <y#^ ^]o]^ ^ v\]3.^ ^^H] 

7^o^S.A^, aVS^l. 1^12.21 9X^^^, ^^7fl^ 3r|)^l-, t^-^ ^^7fl^ sfl^*. ^ ^ 

^71]^ 211 cs. ^ ^^7] nf^- ^=^^71]^ 3111:^-1-3}- ^7]^O^S- ^^^^ ^^7]\^ 3.B. 

^^^3*>^ ^a*^ -5-:^ sis* ^WI^VJI, Efl^iE 2.JE.A1 ^71 rf^ 4^7]]^ 311 

^1: ^ ^>M-oll ^£^1 ^li^l ^€ ^<a-:e.nf ^7>5lia 

#^ S.^ 2lS^ -^-71 ^^71]^ Sl| = #S^Bl ^^Sl^ ^3:1:* ^|-^*>J1 ^71 ^# 

# frl-u}-^ SJ^S. ^^^^>J1, ^^o^ ^^Al 4^711^ 3X)l:^l-oil^ ^>7l Jl^-y- 

-S-^^]-^ -a*^ -2.-B AA ^A ^}<^]^ ^A S.^ ^ *>M-S. 

^^7l tivs^l ^is-el ^l-M-^ -2.:^^ sq^oilA-i a>£^i Dflasi 

^v^io] dioiE-i a^i- ^^Ai^ ^ O^lcf. 

£ 2 
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a.oil^i c^jojE^ 'a^^ S.^^ ^ SZ^ ^£^1 ^1S.5l Semiconductor 

Memory Device Whose Data Input/Output Mode can be Controled outside} 

s. 1^ ^2fl^ wViE^l Dfl2.sl ^>^lc^] ^yjs]^ oj#^ s:^ ^]o] s\s.si\ 

S. 4^ ^>7l £ 2^] ^lo^ A]^ ig-^j 

:£ 5^ ^>7l £ 2'^1 2-^ ^S. 

:£ 6^ ^ ^i-^^ ^12 -^Al'^l*^! ^^^] ^12. si ^^^]^ 7)\^^9l 

S. 8^ ^j-7l £ 6^] S.^]^ 

£ 9^ s. 6«^1 'a*^ 2.:^ ^S: 
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<12> M. ^rg^ tiV^^l ujlS.s] ^J-^jo]] ^ ^^oflA^ C-flolB] <a#^ 

^1^1- ^ ^J-^Hl ^'^Icf. 

<13> tiVi^l ^]S.^ ^ch^l^ ^12-51* ^al*>Jl ^1=1-. ^}-g-^>^ ^^^]^^ ^7] ^]3. 

^7] ^]S.^S. ^o]B]7} 7]^^^7^X^IE^ ^7] v\]S.^S.^B] t^]o]^7} ^#5^^ t^]o] 
Ei7} <a#^^nf Jl tVrf. ^7l no]B]^ ^-^7l]7> ^Ajoll 'S^^^ ^7]- 9X^. ^7] r^]S.^c;\] 
^M"^] 1^-11 ^lEi^ -^^7] ^S.^] v]]s.^ ^^1^1 <^^^ s.^d\] ai-e). ^7> ^e}- 

^cf. <=^l^tfl, ^7l s-^s.^ H, >«, >16 ol 9X^. 2l:e.7> >4<a ^7] v\] 

S.^^] ^^]o]] ^g#^£]^ t-flo]Bife 47flo]ji, 2.:^7> >g<a ^7] v\]S.^o\] 

o\] o^%^^^ no]B\^ 87llo]r^, o^^^ s.^yY >46^ ^^7] ^]S.^o]] <i^#^ 

E)^ t^l^l^i^ 16711014. .^J-71 2. = ^ tiVS^l ^IS-SI ^^TllAHl 

<i4> :£ 1^ ^Hfl^ a}-i^l 1^12.21 ^^1<^1 ^«lsl^ S-^ sls^ SlS-Solcf. 

-£ 1^ ^S^l-^, ^eflel ^]o] sls(lOl)^ ^11 'a^^ S.^ ^^^(llD^l- 

>^12 ^^^(112)1- ^al ^11 'y^^ -2-^ ^^^-^(111)^ >46* ^^*> 

^ ^^.olJi, ;^]2 a.^ ^^-^(112)^ >4» ^Soli=f. ^^(P16)7> 

i^Sl 5^>ol (logic high)ol'^ ^^71 wViE.;^l d11S-E1 ^^1(101)^1 <^^^ 3.B.^ 
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^Ji(P4)7> fesi 5^>olol^ tiV^^l u\]s.^ ^^1(101)^ 3.^^ HS. ^^^^4. 

'^'^ ^^-i:(P4,P16)^l S.^ ^S] S-^(low)c>l^ tiVS^l ^]S.^ ^^1(101)^ '^^'^ SH. 

<15> ;^ll 2.^ ^^^^(111)^ 2l]:^(121), NMOS :E€^liBKl31), PMOS 

^1^B1(141) ^ <?lw^Eis.(l51~153)€- ^wl^>^, m 2-:^ €^^(112)^ sfl^ 

(122), NMOS S.^xliEKl32), PMOS m^^l^^iB] (142) ^ <ytH^il-(154~ 156)* ^ 
«1 W. ^£^1 ^lH-e| ^>;S1(101)^ '^Jl'^ >^e^S. ^^^^>ZL^]- ^ 

2flJ=(121)l- ^^]^]9]JL, HS. ^^^}JL^} ^ ^^oil^ 5Jfl:^(122)# ^^l^mi:^. NMOS 
E^^l>^Eil:(l31,132)3q- PMOS M^^liBl#(l41,142)^ ^€ ^'^-(Vcc)'^! ^£^-11 ^1 
^^1(101)^1 9l7}^ €^(turn-on)5l<^^t:1-. n^^, PMOS S^^l 

iBls.(i4i 142)^ NMOS :^€^lr^^B-1-i-(131,132)<Hl n a.7l7> 3]-tq-. 

<16> i^fl^(121)7> ^-f, i^=(Nl)^ ^^1 ^^(GND) ^ms. ^<^}^]7\] z\<>\ 

^^(P16)^ ^}<^]S. ^cf. sl]^(i21)7> ^-^ (floating) 5) Tg, i:.= (Nl)^ 
^'^■(Vcc) ^^>^l7ll S\o] Ai^(pi6)^ feBl S-f^ ^rf. 3)1^(121)^ ^-B-s]^ ^ 

:b(122)7> i:iH.(N2)^ ^^1 ^<y-(GND) efl^^ ^'^H^l ^^(P4)^ 

feel Bl-oj^ ^cl.. n>«g n^a22)7} i^H.(N2)fe ^SJ-CVcc) feo>x] 

7llSl<H ^J:(P4)fe fesl ^t:^. 2fl = S(121, 122)^1 3.^ -f-B-€ ^^<^lfe 

(P4,P16)^ S.^ feel S-^S ^c]-. ^, «>:£^1 DilS.el ^^^l^^ S.:Bfe >8S ^cf. 

<i7> ^7lsq- ^o] ^2flo^ H>:£^i niia.el ^^KiODfe *VM-^ fij^s ^^^^ ^>Bfloii 

471:^1 S^o] ^S-S]^, Cl o]^l- oj^^ ^ nfl^o)] cf-g-Jil- 
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o] x-l^l-slcf. tiVs^l ^]3.^ ^^^1^ S.^^] 4^- ^>ol<^l Bfl^iM j^^ 

'^'l ^^t]:4. ^^11, ^£^1 '^IS.sl ^^1^ 5g7>Al Als(specification)7> 

^ 71-71- ^ ^ 4. 
[^rgol ol --Ji^> 71^^ 321- ;H1] 

<i8> ^el-^i, ^ ^^^o] o]^j7;^i.*].^ y]^^ ^^1^ ^^<=>11^i s.^^ ^l-B-*7ll ^1 

^ ^>£^i ^12- Si ^i^^>^ ^^m. 

<19> ^V7l 7l#^ S^^m ^1^71 ^*>c^ ^ ^£^1 t-llael ^j-^Hl ojlo^A-l, ^^7fl5l 

^ ^^7l ^^71151 3fl^#j2l- ^7]^^s. <S^slDl ^^7fl^ ^d^^>:a 

<a#^ 2.:^ -y^Sl^ ^^7flSl Al^s-ci] -g-^^>al ^1-71 ^^711^1 sfl^s. 

s.-^Bi <a^sl^ ^^1-* ^m^i-ji ^1-71 ^^7H^ a.:^ ^Bl *><^15^- 

^5l S-^ # ^>M-S. ^>7l ti>£^l PllS.21 ^1-:^1» ^>M-51 a:^^ ^^srfjl^ 

^31-Al 3.^ SlS^ ^>7l ^^7)151 3ifl^l:S.^Bl <g^Sl^ 

-S-^*}'^ -^1-71 ^^71151 o^^^ Al^^o- zl-Zl- ^l-olS]. ^s] ^ ^ms. 

^7l tiVs^l ^12.51 ^^11- ^>M-^ <a#^ 2.=^. ^^^>^ ^^^] t^l2.el ^i-^l# ^1^ 

<20> >a-7l 7l#^ 34^11- ^1^71 ^ o. ^^^^ ^s.^ ^V^lol^ olc>^A-l, ^^7fl 

^ 3111 = 1-, 4^ 4^7)1^ 311^1:. ^ >^7l ^^711^ Sfl^S ^ ^7] 4^ ^^711^ 3111:^1-3}. 

^7l^ o.^ ^^71121 s-:^ ^^5^>^ 2.:^ sls-i- ^ 
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al^>Jl, Efl^E 3_^X\ ^7] cf^ ^^7flsl = # ^ t}^J\■o\] ^7] ^S.^] nils. si ^^l^l ^ 

^>^^1-J1 ^a-^l <a#^ zl-z^- ^el ^fo]£i)- i^e] 

^ *>^s. ^#c>lA^ ^7] ti>£^l Diise] ^v^i# ^i-i^o^ <y#^ 2.:^^ ^^^>Ji, ^^^1- ^^A] 

^71 tf^ ^^7fl5l Aj-.7] Jl^-a-ol o]7}S\^] ^O^i^ ^7] <^%^ S.B. 

^ ^^7flsi 2fl:Bi:S«-E-i ^^E)^ -§-^*H ^y] s.^ z^- 

4- ^><^m s-f # ^>M-s. ^l-^H^i ^>7] tivjc^i v\]s.^ ^}ufo^ <y#^ s. 
^^^>^ ti>£^l iflse] 

<21> w].^3l^].7l^^ >^7] Jl^og-o. Al^^oVn> ^7] cf^ ^^7l]Sl # ^ft+ofl 

^7>5l Jl, >a-7l ZL^^ol ^71 ^ t}x^o]] <^7}S]JL \+ ^ofl Aj.7] ^oj-o] >^7l 

<22> H].^3]^>7l^ 5E^, ^1-71 ^7] 4^ ^^711^ 35fl=#o11 

slJi ^11 iflxi ^13 #^^1-0^ ^7] iq-^ ^^7fl^ # ^>i4^1 ^7] jz^-y-o] 

#^5)^ ^«3f ;Hii ^ ^12 ifl^ ^^irofl -§-^s^><^ ^11 m "^^m 

oflEl ti^ nfl ^1-71 ;^ll vfl^l ;^13 ^ ^l^tl: ^1^ a.^!?!^ ;^lo^ 

^S. Sis, ^ ^1-71 2] soil <^^s]^ ^7] ifl^l ;^13 ^^1:<^1 
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^ 3.^ ^S. ^tiltbcf. 
<23> ^7] 7]^^ o] 3-71 ^ ^^^^ tiVS^l ^^^i, 

^t^^^}^ ^=T^7i]^ "uwn s.^ #^5^>^ '^^wn s.^ s\^wr 

i ^S#<^1 -S-W^ ^^7l ^^7fl5l 3Xt)^#^^Ei <a^£]^ ^>^*>J1 ^>7l 

n s.^ ^s.^-^ AA feel ^>^1^ feel s.-?- # ^VM-s ^1-71 Tiii2.ei ^g-^i 

1- §>i45i <y#^ 2.:^s. ^^^^>::l, ^A^\ 2.:^ ^^^^ -^>7l ^^7fl 

21 3r|l^s.^«-E] ^^5)^ -g-^*l-<^ ^>7l 2.^ AlJi^^ z^-z^- ^s] *>ol^ 

feal s-^ ^ ^>q-s. ^ls.s1 ^^11- ^VM-^ 2-^^ ^^^>fe 

tiVS^l t^l2.e] 

<24> tl].^2j§1.7l^^ ^>7l ufl-^ ^^fe ^7] ^^^o\ ^11*1 <^1^^1 ^ElU. 

slfe ^jfeoji, ^1-71 tfl^ ^sfe ^7i tiv:£^i ci]a.B:) ^^-^l^ 7]^ "y-^Hloji- 

<25> y].^3ls:1.7l^ ^l-7l oj^^ S]^^ ^^71 ^^71)21 2.:^ efl^l^B^ O^JB 

511^ ^« ^ 'a^^ ^11 ^ ^12 tfl^ 'a^^l-^ ^11 ^ ^12 #^ ^^1-8- 

oi oflEi ti.s)ig ^7] ^^lU #^ ^^7> 2.:^ efl^l^e] ^ sis, ^V7] 2.^ 5ll;^l^Bl 

^ 515.2] ^11 ^ ^2 ^7l % A2 ^ ^^7fl2l £^ 
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^^7] S.^ efl;^l^Bl ^ m ^^ ^s.s^ ^^7] ;^ll vfl^ ^J:7> a.^]^ ^7] 

ti.Al7lJi, ^7] m ^^7> ^-"El ti.<g ^7] ^^7)1^ 3.^ efl:^liE^ 
= eflrfi ^Xl- ^ •a-^'^l -S-^^>'^ ^12 ^ ^13 ^xl-^ z]-^]- feBl ^>c>l5q- 
S.-^ ^ ^WS. 'SrH^ AIJ: ^ -^7] ^11 tfl^l ;H13 ^1^ ^Jil-a- 

^7] ;^12 ^ ^13 ^]o] ^^^^] -§-^3^><^ ^7] ^^7ll2l a:E. ^:£#-a- 

^}o]s>\. i^e) s-f ^ *>i4^ s.^ ^^S^l- ^^Itbi^f. 

<26> ^1-71 ^ ^^oil ^^>c>^ ^-^'Hl^^ tivs^l ^]s.^ ^^1^ s.:^!- ^^^1^ ^ ^ 

^. 

<27> ^ it^aZf ^ ^^^^ '^l^ ^ ^ ^^I'^l ^^}<^ ^^^£1^ 

§1 o]^^}7] a. ^Vx^o^ tif^^tl: <^l^l5:l-^ ^-^ ^ £^<H1 7] 

^Mi^i w. s^'Hi ^i^m ■^'^t!: ^<^t!: ^^^cf. 

<29> £. 2^ ^ ;^ni ^AHic^i Bq.^ tiv:£^i ^lae^ ^J-^l^ 7fls^^«y Ir^^olrf. £ 2 

1- ^ ^^]^]^] ^]3.^ ^j-^l(201)^ ^lael ^ ^efl^l 

(261), ^^1 ^^71(271), <y#^ '^£^#^1^^(281). £^ -M^ ^15.(211), <a#^ 

tt1sl^(B0~B15) ^ 3fl:^l-(251~255,PD0~PD15)^ n^wj^cf. 

<30> 5ill:^-i-(251~253)^ ^^^] ^IS-Hl ^^1(201)'^1 7]^^ o.^ ^^l^^. 

^^1-^1 3)1^1:(251~253)<H1 <?l7l-£lJl, Bfl::hE SJ^aIo]]^ ti>£^] ojias] ^V^j 
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(201)21 ^'a-(Vcc)-a.i=f Ji^-a-ol 25 1-253) ^ ^M^^l 

1- (254.255)^ ^H^l ^12.2^ ^^1(201)^ 2.:^* -M^i*}^! = sfl^l 
^1 S^^l ^^1^<^1 21- olo^-^i3( wire bonding )£]<H ^^l5]7iq-a^ ^-B-( floating) 

S ^^cf. 3i11:b#(254,255)<^1 ^^^l^li^T^ t^M^S ^-^-5] l^i4<^l ^l-2.£l 
(201)^ 37fl2l <y#^ S.JE.1- ^ §>M-S. ^^^^tf. o^l^rfl, 5)1:^(254)^ ^^1^1^ ^£^1 
nil2.Bl ^1-^1(201)2) <a#^ 2.:^^ >4S. ^^SlJi, 211:^(255)'?]: ^^l^]^ ufl^Bl 
^^-^1(201)21 >46-^S. ^^^£1^1, ^:^1-(254,255)<^1 S.^ ^"^^"^ ^£^1 

ofl2.el (201)21 <il#^ 2.:^^ >«S ^^^cl-. JJll:^l:(254,255)<5l 2^ ^^1^1^ ^ 
-f ^ 

<3i> s.:e. 5)^(211)^ sl] = #(25l~253)<^1 ^7l^ o.^ <a^^T=l-. 'a*^ 

2- ^ 2)^(211)^ 2.= (test rnode)^] ^fl = #(251 - 253) ^ s^VM-oil ol7l-S)^ 
^>7l JI^<?l-oll -S-^*>ol 2.^ ^J:l:(P4,P16)^ ^^fiW. ^1 nfl, 2.H. 
slS(211)^ 2)lJE.-i:(254,255)<Hl '?l7>sl^ ^^#^1 '^^^s)^ ^V^tti^. Efl^iS s.^ 
Al ^1-71 JL^<a-ol 2fl^l:(251~253) ^ 3J|):^<Hl ^7>£lini4o)l nq-el- «]:2^1 ^^l2.sl ^> 
^1(201)21 :£^7l- A^^^cf. <^mrfl, ^1-71 3zfl:^(251)'^l ^7>£li^ <a#^ 
2.:= ^J:(P4)7l- fesl 3r>oi^ sioi tivs^i ^12.51 ^^1(201)21 'a^^ 2.:^^ >4S ^^i^ 
4. ^^7l JI^^ol 3rll^(252)<^l <y7>5l^ <^%^ 3.^ ^^■i-(P4,P16)<5l 2.-^ feBl S-f S 

slol tiViE^l ^12-Sl ^^1(201)21 <a#^ S-JB^ >6S.^^^i=l-. ^1-71 Jl^^a-ol nB.(253) 
6]] <^7}^^ <a#^ 2.^ ^^(P16)7> i^Sl ^>o]S. Slc>l tiV^^l nllH-Hl ^^1(201)21 <y# 

<32> 2.:^ ^S(211)^ 3fl:^ S]s(221), 2)5.(231) ^ 
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^ S.^ 31^(241)1- ^tiltVcf. 

<33> s^B. s\S.(221)7} S. 3^1 ^Ml^l £A]£lo^olc^ ;£ 3^ ^S^V^^, ^^(221)^ 

3fl = l-(251, 252,253)^1 ^7]^^S. 9^^^^, PMOS M^^liE^l-(31 1 -322). NMOS 
E^xl>iBlS(341~343), wis] #(35 1-353)* ^^Itbt:]-. sis.(35i -353)^ z^-z^- -f 
=^7l]5l <yalB^l:S ^^Jtbcf. iH2ll-(351~353)^^El ^ll m ^« 
(SV4,SV8,SV16)<^1 ^^Stb^. NMOS :^€^liEl#(341 -343)^ ^S.^] ^S.^ 
(201)<^1 ^<y-(Vcc)^l ^7]-£l^ ^ >^i-E)]s -H-^l^tzf. ^H.l:(251~253) 
'^l ^1-71 Ji^<a-ol ^7l-El;^l ^13 ^^1-(SV4,SV8,SV16)^ 3.^ feel 

<34> 3ti]:c(25i)oi] ji^<y-, <:^l^rfl 81:S7> <?l7>£lia PMOS M€^lr^Eil-(31 1 -314)^1 

h^^iN3)^ 5.2^^S. c^7]^^, PMOS -^^^1 >ib1s.(3i ^ _ 

314)2] ^"a-^ 0.7l:MoH, PMOS :e^x1>xb11:(31 1-314)^ NMOS M^^^l^B] 
(341)<^1 =L 3.7]?} 3|-rf. ;^ll <;0:£(SV4)fe feel ^V^]^ W-Cactive) 

<^1^ -g-^t!: €e|'^l 3fl:E.(252)oll ^7] Jl^-y-ol ^7>s]Ta ^12 ^^(SV8)7> fe 
el ^}o]s. ^E]ti.£]j7, 3fl:^(253)<^l ^7] Ji^<a-ol «y7}£l^ ;^13 <iS(SV16)7> fee] ^>o] 

<35> ^]o] x\s. 21^(231)71- £ 4011 -a-^il^l SAlsloloicf. :£ 4^ ^l^l ^ 

^ slS(231)fe ^:e. 7llolE(NAND Gate)*(411~419), <?lwlE^-i-(421 -423). 
NMOS M^^l>iE^S(431~433), ^1 3Jl-i-(441.442) ^ 7]]o]m.iOR Gate)(451)l- ^ 
ultl-cf. tf|3Jll-(441,442)^ -f^7fl2l oltt^E^s-S. ^^^t!:^. ^IS 
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(231)^ :^11 vfl^ €^ ^1-^1 ^^(PVCCH)5q- ^^112 ^:§:(PWCBR) ^ ^11 

m ^sl-(SV4.SV8.SV16)# S^^*>^ ^11 m ^^#(ORGSM,MFE,MHE) 

<36> Ai^(PVCCH)^ ^-^ ^<a-(Vcc)<^l ^'y- ^1^><^1^ fesi S-^S. 

El «.( inactive) ^1^1-^1 ^Bl vc^e^a^^ 

(PVCCH)^ ^<^^(Vcc)<^l ^S-S] ^>^1(201)<^1 <y7>£]ia 3.7]^]^ ^«JjElti.£] 

$itq-7l- X\7j:o] ^]u|.Tg onEly.£lT3^, ^<a-(Vcc)ol T^l2.el^l-:^1(201)<^1 91 

<37> ^12 1^-^ ^JKPWCBR)^ :£ 10^1 7] 'a ^l<^loll- -^ijsCWEB)^^- 

^^51]^ ^E^ti.(Row Address Strobe) ^Sl(RASB) ^ (column) ^:^eflrf^ 
iSSti. >^1^(CASB)7} 3.^ ^'^I'^ll-^ ^^^'^l^i ^^(CLK)7> fesl 

S-f <^l^i feHl t}^]S. ^o]^ xifl ^e) el-olS. oflBl ti.s^ji^ 7]<y oicfloi^ ^^(WEB)sf 

^^(RASB) ^ <H^5lli Ai^(CASB) ^ 'H:^ 

7} fes] ^}ois t:^^^l<^ll-^ ^Efloil^i ^J:(CLK)7l- i^el feel ^1-^1^ 

ttfl i^el s-f^ ^^Ei ti.^tq-. 

<38> 7]o^ '^^]<^]^ ^^(WEB)7> S-fS «y'^l<^ll-€ ^41^^ Cllo]E^^ v\]3.^ ^o] 

511^1(261)^ 7]'^^^^. ^^elli imS-y. ^^(RASB)7l- 9l^]<^]-§:m. ^ 

s-f c>i:B5i]i7} ^^<HlA-i av^^i i^is.el ^1-^1 (201 )s <H^5lli iMS.:^ 

^:£(CASB)7|- S-^S. 9l<=^]o]^^ nfl o]^i]]^7} 
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^^^.^E^ «>S.^1 DflS-e) ^^1(201)S aVs^fl v\]3.^ ;^^](201)^ ^12 vfl^ ^ 

5:(PWCBR)7> i^sl ^}<=>]S. 91^]^]^^ n Bfl^iE ^11 i^^l ;^13 ^S.^ 

(SV4,SV8,SV16)^ ^^l^ll t}o]s. ^JL ZL ^ofl *>ul-^ fes^ t}o]s. 
<39> tfli:^ s.J^'^lA-l ^12 vfl^ ^:i:(PWCBR)7> fee) ^>o]^ ^.s] ji ;^li ^s.(SY4) 

^]m413)^ ^l-^ll- #^^>7ll iL=(N4)^ feel ^l-o]^ a]^ 
(PVCCH)7> feel ^l-ojo]^ i^:^(N4)7l- feel ^VoIoIh.^ ufl^ 7floiE(4i2)fe fetq s-fi- 
#^^1:1^. o] -a-^-^Hl^i ^:£(SV4)7l- feel S-f S slo^s i^^(N4)fe ^l^^ll^i feel 

-B-^l^cf. ^, 7llolES.(4i2,413)^ Efl^l 2)S-# ^^^^>7]1 51 :!ii^(N4)fe 

^€ €"^-(¥00)01 tiV:£^l ^is-el ^^1(201)«>11 <y7}-£lfe ^•y-'^lfe ^l^^fl^i feel ^>oi^ 
^l^rf. Iie^cf7> ^'a-(Vcc)5l ^^o] ^^s]^ NMOS S^^1^eK431)7> ^^slo] 
i^:^(N4)fe feel ^^S. ^cl-. #^ o]^^ ^lttlBl(421)<Hl ^'y-(Vcc)o] <?l7l-€ 
014. <atil el (421)011 ^'a-(Vcc)ol «?I7>51^1 iEi^(N4)fe ^-K-^cf. 

(N4)7> feel 5^>o]oli^ ±0} 7]]o]^U5l)^ ^s(ORGSM)fe feel s:>o]s oae^jb 

<4o> -^-a^ -^^h ^elofl o^tfl ^12 ^:£(SV8)7]- feel ^>ois ^ nfl Ai^(0RGS2)fe feel 
^>ols ;^i13 <:0:^(SV16)7> fee) s^Voj^. y.^ nflfe ^^(0RGS3)fe feel ^>ols. 

^l^l ^^(ORGSM)fe ^Jll-(ORGSl,ORGS2,ORGS3) ^ 5:>q-i?]: feel 
^IS 51^ feel *>oi^ 5«Elti.^t:l-. >:1^#(0RGS1,0RGS3)'^1 fee) ^\o]s. ?^]2 
43 ^:^-i:(MFE,MHE):£ feel ^\<^]S. ^Eljd ^cl-. 
<4i> £ 3JI). £ 4^ ^2:^1-^, ^>7l JL^-a-ol 3zfl = (251)<^l <y7l-^ ^Efloll^i ^"a- 
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(Vcc)«^l ^£^1 ^]S.^ ^^1(201)<H1 ^7>sl^ ^^#(0RGS1,MFE)^ ^}^]S. ^cf. 
<^1^<^1^ Ji^*a-cl 3{1 = (251)<^1 91^}^^] ^^#(0RGS1,MFE)^ 

^#(0RGS1,MFE)^ fee] ^■o]s. ^^S^ n^y} 9X^. ^}^7}^]S., ^B.(252)^] ^7] 
^^•a-^l ^l^^-y:^ 9l7}s!iv;\^S. >;i^#(0RGS2,0RGSM)^ fee] ^l-o]^ /^l^^fl^i 

3fl = (253)^l ^7] i^<a-ol fj-^ A]^:^^ o]y}^ ^^<^]S. ^^1- 
(0RGS3,MHE,0RGSM)^ fesl ^V^l^ Tfl^^B^i #^3^t=1-. 
<42> ^11 Ai J:(SV4)7> feel S^o] ^<a-(Vcc)<^l iS(off)5l^i:^7> ^ 

(on)S]^ NMOS S.€>^l:iB](431)7> ^^^^^ :^:e.(N4)1- ^^1 ^SJ-CGND) 

efl'iS. ZLEl^, ^= 7flolES.(4ii 412)3] #^#0] i^s] sr>olS. 

7flolE(4l3)o^ ^Bl '^VfeC}. cr'l^Tfl 5)^ ^5:(PVCCH)7l- -SflE] 

i^:^(N4) ^, ^:£#(0RGS1,MFE)^ feel i^^]^^. ^>Eflfe Tflo] 

S(411)^ S.-?-^ 5)^1 ^fe ^ ^l^^cf. ^Jll-(ORGS2,ORGS3,MHE)o11 

n^^S. ^}^7}^]r^. ^:£S(ORGSl,ORGS2,ORGS3)'^l 2-¥ feel S--?-<^l^ ^I'^l ^Jl 
(ORGSM)fe fesl '^I'sflEl ti.^tq-. 

<43> <y^^ ils(24l)7> £ 5<^1 ^^^] ^^]^o]9X^. s. 5» ^s*>^. 

<?^#^ 2.:^ S)S(241)fe 7llolEs.(5ii-_5i8) ^ ^BlEl#(521~528)* 

T^Wltbcf. Efl^iM S-^A] Al J:(ORGSM)fe feB] ^j-^lS. ^Hla.^tq-. ^jo^ X} 

S(0RGSM)7> fes] ^Vc^-lol^ 71101^:1.(511,515)^ (off)3^ Jl. TflolMl- 
(513,517)^ ^(on)^cl-. 711o1ee.(5ii 515)0] ^^sjig 3fl:^#(254,255)«^] <y7l- 
Slfe 7]]olE^(511,515)o11 o^^ x>cf^C].. o] ;^112 ^S. 
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(MFE)7>^Bl ^}o]S. Tflo] E (514)7]- ^Elo^ 2^c(N5)^ ^;^] ^<a- 

(GND) efl^S. ^<5>^t:1-. "^e^-^i, ^^(P4)^ t}o]s. s]o] ^S.^ 

^^1(201)2] '^^^ 2.^.^ >4S ^^^1^. ^11 ^S(0RGSM)7> ^e] y.^ ^EfloflAi 
^12 ;^1<H ^J:(MFE)7l- S-^-o]^ Tljo] M(512)^ ^s] ji Tflol ^(514)^ ^ 

(P4)^ ^s] S-f S ^cf. 
<44> ;tilo] ^J:(0RGSM)7> i^Bl ^j-ol^ ^E] y.^ ^13 ^1^ ^3:(MHE)7l- 

^ov^cf. ttl-e^-Ai, S.:^ ^J:(P16)^ ^Vojs. ^i-s^] ^i-^](201)^ 

a:^^ >46^S ^^^^1=1-. ^11 ^1^ ^^(0RGSM)7> fes] ^>^1<?1 ^1 
^ ^2:(MHE)7> feel S-fo]^ 7flolm(5i6)^ ^s] ji Tljo] e(518)^ 

(P16)^ feel S-^S. ^q-. 
<45> ;5fli tHIc^I ^J:(0RGSM)7> ^1-^1 <?! ^Bflofl^i i?>^ ;^12 ^ >H13 ^^1: 

(MFE,MHE)ol S.^ fes] SJ*^ S.^ ^^^(P4,P16)^ 3.^ ^Bl ^cf. 

^12. si ^>^l(20i)^ a:^^ >6s ^11 

(0RGSM)7> fee) ^rfo]^ ^a-EfloflA^ ;^12 ^ >^13 ^1^ ^Sl-(MFE,MHE)'^1 S.^ ^}'^] 

<46> 5] w-^ti-E-l 2ll = l-(PD0~PD15)S t^l^l^l^ H]s1-i:(B0-B15)2l- 

iaEl#^U-1(281) ^ ^^1 ^#7l(271)€- oflS-Bl € ^5ll<^l(261)«fl 7l<y^r:]-. nUfi 

5] ^ o]5flol(261)<Hl tfl^lEl^ ^^71(271)5+ lE^l-eljAi (281 )^ B] 
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s1*(B0~B15) ^ 2fl = i-(PD0~PD15)* #^><^ ^^S. oj#^ ^b1#h3)a-1 

(281)^ ^^^] ^>^1(201)^ "^J*^ S.^^] ^]S.€\ <H£fl°l(261)^l ^^]^] 

<y#^5l^ t^]o]B\o] ^M. ^^^cf. '^IS-Hl ^1-^1(201)^ S.E.7} H<^] 

^, ^Bl#^Ui(281)^ ^IS-S] € <Heflol(261)S^Ei ^^71(271)1- -f-^H 

c-ilolEil- ^Ajofl 47l]'5i! <y#^ tf|3il-i:(B0~B15)S ^=^^>7lM- ^-^S^B] 
cy^S]^ c-llolE^l- :^Aloil 47^^ -^7](27l)l- ^ Eflo] (261 )S ^ 
'^r^ 'a*^ £:e.7> >eoi^, uflj^e) >i <H ell '^U 26 1)^11 ^^I'H] 

<a#^Sl^ C-flojE^^ 87flolJ7, n1]2.5l ^1-^1(201)^ >^6o]^, ^1 

asl ^ <Heno](261)<^l -^Alofl .y^asl^ dl^lBi^ 167flolT:f. 

<47> oica]. ^o], -ei^^l^i s|):^s.(25i~253) ^ 2fl:^^l <y7l-s:l-i^M:oii oj-e^- 

tiV^^l ^^1(201)^ S.^^ ^2^-^^. t^el-^i, ^^l^l7> ^^^1 -a-^fl 

<^lAi£ OV^^I D)l2.e) :^J-^]Q^ ^A^^ S-^^S. Ell^S^ ^7} $X^. 

<48> £ 6^ ^ ^'^^ ^12 ^^HHl nl-^ i^lS-B^ ^^1^ 7fl^^<a s. 6 

^ #Ss>^, ^ ;^12 ^^HHl olla&l ^J-^l(201)^ ^]S.i\ ^ o^s^lo] 

(261), ^^1 ^^71(271), 'y*^ ^El#^i^i(281), 'a^^ S-:^ 5lS.(611), 
wl5i]l:(B0~B15) ^ Bfl = #(PD0~PD15)* ^tim^. 

<49> 5lS(611)^ 3ll^l-(254,255)«^l ^7]^^S. S.B. efl^l 

d=:B\ ^^1-(MRA4B~MRA10B), :^ll ^^"^ ^^1 ^:&(PVCCH) ^ 

^12 ^ ^13 tfl^ ^^■i-(PWCBR,PMRSPD)-ar ^^^^Vji ^^-i-(P4,P16)^ ^ 

^5 W. 'y*^ 2--^ Sls(611)^ efl^lriE-l ^ 5)^(621), a] 5)^ 
(631) ^ 2-:b 2ls.(641)^ ^wl 

38-17 



1019990030029 1999/8/28 

<50> S.C efl^^l^B] ^ 5)^(621)^ £ 7<^1 ^Ml^l S^jslol^Trf. i 7^ ^2:^>^, S.^ 

efl^]iE-1 S1S.(621)^ i^'^'XNOR) Tllo] e^(7iiji2), 7ll^m#(731 -734) ^ 
'?ltilEi-i-(721~724)# ^til*bi=^-. S.^ efl^liEi ^ ^5.(621)^ S-^ e1];^l>iEi c>]:=efl>, 
^:^1-(MRA4B~MRA8B)^ ^-^ ^S(PVCCH) ^ ^12 ifl^ ^JlCPWCBR)* ^ 
^JL ^ ^12 -^1^#(0RGSET,MRSET)^ ^^5^4- -2.= ^]:^]^^^ 

^S(ORGSET)^ ^}o]S. -aflE^ ti.Al7l7l ^^fl^i^ 2.:^ ^]]^]:^^] ^^l- 
(MRA4B~MRA7B)^ ^12 ^ J:(PWCBR)7l- ^-0]^. ^e^ Jl, SJE. efl^l^E] 
o^:£efli ^^(MRA8B)^ ^e) S-fS s]o^o> s.B. efl;^l>iE^ c>:| = 5ll:±i ^5: 
(MRA7B)7> i^e^ frl-o] o] ji ^^]^^^ o]^^]^ ^ J:(MRA8B)7> fesl ^'^} 
7flolE(7ii)o^ feel *><^1S atb, S.JE. efl^l^iE] o^j^efl^i ^S#(MRA4B~ 

MRA6B)ol 3L^ fee) b^I-oIo]!^ 9l^m723)^ feel ^V^lS ^t:f. o] ^T-Bflofl/.-:] ;^]2 

^^(PWCBR)7> feel *>ol^ o«El tf.slig v£= 7]lo]E(732)s ^^^^Ife ^^1:<^1 S. 
^ feel ^j-olojo^ ^11 s.^ ^:§:(ORGSET)fe feel *><^1S ^e1 w.^t:1-. c^7]^^^, 

^E. 7]]olS(732)fi1- '?lHl^K724)fe feel^ S\s.3] ^l"* t!:4. 

<5i> ^12 efl^l^^iEl >y^(MRSET)fe ^^(PVCCH)7}- feel ^^S. fe 

el i6r>oi^ onElti.^rf. ^^,^12 2.:^ ell^l^El ^ J:(MRSET)fe :^]2 ^:^(PWCBR) 
4 S.^ efl^l^El olJ^eflrfi ^^l:(MRA7B,MRA8B)ol 2.^ feel s^Vojo] ji Efl^l^El 
olH-Sllrii ^^1-(MRA4B~MRA6B) # *l-M-7> feel ^-f ^4) fee) s:}©]^ ^e1 ^.^1=1-. 2 
^ 5fl^l>iEi ol:^sfl^ ^S-i-(MRA7B,MRA8B)ol 2.^ fee) s>ololig }^o} 7llo]E(7i2) 
fe feel sr>ol^ a, 2.:^ sll^l^El olJ^Efl^ ^^#(MRA4B~MRA6B) ^ 3^>^- 

71- feel ^-^-oiTg ^B. Tilo] E(73i)^ i^s:| ^.o]^ #^t}-4-. <^1 ^EfloflA-i ^12 ifl^ 
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(PWCBR)7> i^e) *>ol^ oflE^ H.^)!^ Tflo] E(733)o^ S.-^S. €4. 

A^, vfl^ 7llolE(7i4)ci]i o^sj] ;{il2 S.:^ Bfl^1>;Bl ^^(MRSET)^ ^>o]^ ^rf. 

<52> ^]o] A]^ s|S.(631)^ £ 8«^1 ^J-^^l SAjsjo^o^rq-. £ 8# ^]<>\ ^ 

^ sls(631)fe PMOS S^;^liE-l-i-(811~815), NMOS (851 ), Tfl 

o1]^l-(821~825), <?lBlEls.(83i~836), efl^l s:)Sl-(841 -845), 7flo]E(861) ^ 
w1^#(872)* ^alW. S)S.(631)^ ^^1 ^^(PVCCH)^^- ^^fll ^ 

S.^ A]:£s.(ORGSET,MRSET), ^13 ^^(PMRSPD) ^ 2.:^ ^11^1^ 

B\ c^^efl^i A]^s.(MRA9B,MRA10B)* ^^*>^ ^13 ^5:^ 

(ORGSM,MHE,MFE)# ^^Stb^-. 

<53> ^lo:| -^SlCORGSM)^ ^-^ ^^1 ^^(PVCCH)^ ^11 S.^ i]]^]^^ ^S. 

(0RGSET)7l- i^e] 3>ol<^ nfl ^e] 3}-o]s '2«El«.^4. ^11 ell^l^B^ ^^(ORGSET) 
y}^^ ^>«^lol^ Tflo] IE (821)7} ^^cf. o] -a-EflollA^ ^x] A] j:(pvcCH)7> 
21 3r>olol^ ^^1^^831)^ ^5] S-fS sJcH PMOS S ^^1 ^e] (81 1 )# H^^l ^ 

^. ^s^^ ^'a-(Vcc)ol 7l]olE(821)l- Hfl^l ^^(841)«fl Hfl 

^1 SlS(841)sl feel ^cf. Hfl^l 5]s.(841)^ <?I»1 (832)<Hl ^tfl 

uV^slS-S. ;Hll ^]<^ ^^(ORGSM)fe fes^ s^H^ ^^U ^]<^ ^S(ORGSM)fe 

^"y-CVcc)*^! ^^slT^q- £fe ;(112 S.:^ sfl^l^E^ ^^(MRSET)7]- feel s>ois ^ nfl 
feE] S-^S 1=1 ^■fl'^ll-( disable )^i=l-. ^€ ^'^■(Vcc)^^! ^^^1^ ^^1 ^^(PVCCH) 
71- feel slcf. ziE-lia, \a:= 7floiE(861)^ #^ol feHl ^l-^ls £]ch nmOS m^x] 

iEl(851)S ^^Al^cf. Pl-;5V7l-^lS, S.^ efl^l^El ^ J:(MRSET)7l- feel *l-o]^ s\ 
^ <yHlE^(833)5l %^o] feel s-^s. 51<H NMOS M^^l^^zE^ (851 )# ^^^m^l-. 
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NMOS S^^liE^(851)7> Ei^s)!^ ^5)11 }^]<>\ ^^(ORGSM)^ feel 

<54> ^]o] ^s(MHE)fe ^11 3.^ efl^l^E^ ^^(ORGSET)^ ^13 M]^ ^S. 

(PMRSPD)7> feel ^l-oioiji s.^ eflxj^iE-] o:|:Befl^ ^^(MRA9B)7l- fes] S.^'^d ^ fe 
e] ^Vols. ^E] ^.^cf. 75)11 2.= 5ll^]:±iE^ ^s(ORGSET)^ ^13 ^:£(PMRSPD)7> 
fesl 3l-olo]^ 7\]o]B.^ (822,823) o] ^^t\., 

<55> ;5ii3 Ai:£(PMRSPD)fe :£ 10<H1 ^o] 7isj <y<^l<^ll- ^:&(WEB)2i- 

S-^ iJE^w. ^:5:(RASB) ^ <>lH.eflr^^ ^SS-W. a]5:(casb)71- 

S-fS. ^lofloll-^ ^l-EflollA^ ^^(CLK)7> fee) s^oilA^^e:] 5:>o]s ^o]^ Dfl i^S) 
el-o]^ ^E^jaslji, jj-y ^1 0)1 oil- ^:£(WEB)sl- s-f oij^gn^ ^e^.^. ^5:(RASB) ^ 
oi:E.efl>z ^JKCASB) ^ olii *>M-7> fee) ^l-oi^ cl^ilon^ -^^BfloiiA-l ^ 

^ ^^(CLK)7> fee] feel ^><^1^ ^^]^ nfl feel ^^S. <?1 -^aeI a.^cl-. ^13 

^^(PMRSPD)fe ;^12 tfl^ ^^(PWCBR)Sl- cfl^l^ ^ ^c}. 

<56> ol ^i-EfloilA-1 ajE. efl^lr±iEl o^^Bfl^ ^:£(MRA9B)7> feel S--^ol^ o]^^ Tfl 

olE(822)l- 211^1 3lS(842)<Hl '^n^^. sfl^l 5lS.(842)fe ^a^-i- «]:^a1^1s.S 

sfl^l 5lS(842)^ feel sr>ols ^cl-. sfl^l 2ls.(842)^ ^»1e1 (834)o11 ^ 

«fl ^^slti^ 711 olM (823)1- -i-4^H Hfl^l 5]^(843)<^1 ^^^^1-. efl^l 2l^(843)fe 
feel ^o]^ #^^>J1 ol^^ Hlsi(871)<Hl »1 si ^(buffering) 5]^ ^13 
(MHE)^'^ ^^^^cf. aj-sl-Al, ;«fl3 ;5ilol Ai^(MHE)fe feel ^}o]s. <^iE]:ti^v]; 

<57> ;^12 ^]o] A]^(MFE)fe 1 -S.= sfl^l^^^El ^ JKORGSET)^^ ^13 ^S. 

(PMRSPD)7> feel s-l-ololji a.:c ellP^l^iEl ol:E.efl^ ^5:(MRA10B)7> feel ^ fe 

e| srl-o)^ o^Hl a.^cl-. s.^ 5fl^l>iE-l Ai:£(ORGSET)^ ^13 ^:£(PMRSPD)7> 
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*>olo]^ 7flo]s-i-(824,825)ol -gr€^. ^i-Bfl<^l^i -2--^ efl^l^B] ^ = ^ 
^(MRA10B)7|- feEl S.-?-^!^ o]^^ 7llolE(824)^ f-^>o^ s\S.(844)^] 
^1=1-. 2fl^l 41S.(844)^ tiV^A]?!^^ sfl^l ^^(844)51 ^s:) ^j-o]^ ^rf. 

efl^l slS(844)^ ^y1t^(836)«fl TflojE (825)1- -i-^*>^ efl 

^1 s)S(845)<^l efl;^1 s)s.(845)^ feB^ ^\o]m. #^^}j7 o]^^ s] (872)<^1 

tf|2l^5)o:| ;^12 ^^(MFE)S>^ ^^S^^-. ^1^ ^^(MFE)^ ^e) 

<58> <a#^ 2.:^ x]^ s|s.(641)^ £ 9^1 £Al£]olo;)4. ^ g^- ^v^-^].^^ 

<^^#^ a= 5lS-(641)^ 3llH^(254,255)3)- ^7l^^S- TflolE 

1-(911~918) ^ ^wlE.^#(921~928)# <y#^ s.^ ^s. SlS(641)^ 

^11 ^^1 ^^1:(0RGSM,MFE,MHE)^ "y^^>:n. <y#^ s.:^ ^J:1-(P4.P16) 

^ ^^SW. ^11 ^l^H ^5:(0RGSM)7> i^e) «l-c>]oi^ Tflc^] ^^.(913 9^7)^ ^3^ij7 

TflojES-oii 9i5)ol 2fl = l-(254,255)# ^^'fl S-^ SJS. 

(641)S S^^s]^ ^V^^cf. '^l ;^12 ^1<^ ^3:(MFE)7l- t}o]s. 5) 

3.= ^ >4S- ^^S^ ji, 7fl3 ^1<H ^Jl(MHE)7> i^sl ^}o]s. 5)^ 2-= ^^(P16)7> 

feel ^<Hlc>ll:5io] ^lae^ ^^1(201)^ £-=fe >46^s ^^^^cf. ^1 

2 ^ ^5)13 ^^-i-CMFE.MHE)^ ^^]^] 3.^ t}o]S. Sjfe ^-ffe 'i'^J^H ^fecf 
. ^12 ^ ^13 ^1^ ^3ll-(MFE,MHE)c'l S.^ fesi S.^S. 5]^ S.:e. >0^1- 

(P4.P16)<^1 S.^ fesi £]o1 tiVS^l ^S.^ ^^1(201)^ 'a^^ 2-:=fe >«S 

^. 
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<59> ^11 ^]c>\ >dJ:(0RGSM)7> i^Bl *><^1^ ^12 ^:^(MFE)7> ^}o] 

S. 7flolS(912)^ j^^slJi, 7flolE(9i4)^ <ytf|B-1(921)^ #^<5l ^e) 

S-f csjo^. ^^r^-. n^-el-A^. i^^(N7)^ ^^1 ^<a-(GND) 511^5. o]^^ ^til^^l: 
(922~924)<^1 S-^ ^5:(P4)^ t}o]S. 91^]^]^^^. '?]:^ 

^12 ^:£(MFE)7> i^e^ ^^S. EjTg, Tflo] E(gi4)^ ^S-E) Jl, Tflo] e 
(912)^ ic:E.(N7)^ ^'a-(Vcc) ^]^S. s\ZL o]^^ ^BlEl#(922~ 

<60> ^11 ;^]<:>] Ai^(0RGSM)7]- i^e] s>olo] -a-^'^l^i, ^13 ^1<H ^:£(MHE)7> i^Sl S-f 

S s]^, 7flolE(9i6)^ ^^^JL, 7llolM(918)^ ^BlE^(925)^ #^^1 fee] 

(926~928)<^1 ^«fl '^^^^ SJE. ^^(P16)^ fes] 3>o]^ ^^fl^ll-^T^. ^^<^^ 

^13 ^J:(MHE)7> i^sl S.^S. 7l]ol E(9i8)^ ^SE| ji, TljolM 

(916)^ i^-^(N8)^ ^"y-CVcc) ell'iS s]j7 o]^^ '^^B\^(i926- 

928)^1 ^^5] o^^^ xi:^(pi6)^ feal S-^S. i^^-fl'^llr^T:^-. 
<6i> o]9\. ^o], s.= efl^l^B^ ^^#(MRA4B~MRA10B)-a: <^l-g-^M ^£^1 

^]3.B] ^J-^l(201)^ <y#^ a^^^^l-^ ^S.^d^«-4^7> 9X^. t^ef^i, ^71^17}- ^^^1 
^BfloflA^s. ^IS-SI ^^1(201)^ ^^^^ -a*^ a^^S- Efl^E^ ^y} oj,t]. 

<62> i 2 ^ S. 6^]^^ ^£.^1 DflS-Hl ^V^l(201)^ 37fl^ 'y*^ S.^» 

slSi^l'?>. ^£^1 iiliae) ^>^l(20l)si ^7] ^^^^ «>5i- 37I] 

<^l3:> 37fl ^ Sit:!-. <^l^Tfl. ^lae] ^^1(201)3^ 
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^'^m. i4ef^-1, ^ 7]^^ ^^^^ig^o^ 71^2^ 

<64> ^<^1 ^ ttj-^'S, -^S^l ^>^1(201)^ cfloiEi <y 

#^ ;^>-frl-7fl ^loi^ ^7} sx^. ^S^^^o] *^>^i-£ij7, 

tiVs^l ^IS-S] ^1-^1^ 'a^^ S.:E.o11 4^ £]o^ Efl^M jL#o] ^7>«V 

rf. a*]:, ^£^1 ^i-^m a^^S. ^^s:>7ll 3g7m ^7} 9X^. 
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tiV^^l d\]s.^ ^V^joil oxo]A^, 

^7] ^^7flSl 4:^^^ ^7l^^S. <a^£lH ^^7flS] <a^*>Jl ^^7fl^ 

Efl^E 2. = ^! ^1-71 <y#^ 2.:^ s\s.^ ^7] ^^7fl^ -g-^ 

^^1:* fesl *>ol5i]- ^ ^>M-S ^^7] tiV^THl ^^1* §>i4 

'Srl-cH^i ^1-71 x^i2.e| ^v^ii- ^>ui-si 2.:^s. ^^i*>^ 

[^^^J- 2] 

tivs^l ^ls.e^ ^o>^loil 
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